*Department of Microbiology, St George's Hospital Stafford, and the tPublic Health Laboratory, East Birmingham Hospital, Birmingham Ten serogroups of Legionella pneumophila have now been described.' Although the direct fluorescent antibody technique is widely used to identify and serologically differentiate L pneumophila isolates,2 some cross reactivity between serogroups3 and some staining of non-legionella organisms with legionella antisera4 have been reporrea. Several simple alternatives to the direct fluorescent antibody technique have been described which do not require fluorescence microscopes and competent microscopists. These include slide agglutination,2 staphylococcal coagglutination,5 latex agglutination,6 and antiserum-agar plates. ' Counter immunoelectrophoresis and double diffusion have been used to detect human antibodies to L pneumophila.89 The studies reported here suggest that both double diffusion and counter immunoelectrophoresis can be used as alternatives to direct fluorescent antibody when serogrouping isolates of L pneumophila.
Material and methods
Antisera to L pneumophila serogroups 1 to 6 were obtained from the Division of Microbiological Serogroup 1 (Oxoid Ltd, Basingstoke, England) . Organisms under test were suspended in 35-,u of phosphate buffered saline (PBS) in a glass bijou bottle to about 3 x 10"' colony forming units (CFU) /ml (roughly equivalent to two 3 cm sweeps through confluent growth). Diethyl ether (100 ,ul) was added, and the contents were shaken. The bottle was incubated at room temperature for 10 min and then 200 ul of 9 M urea was added, mixed, and the bottle left for a further 10 min. The mixture was centrifuged for 5 min at 2000 g and the supernatant was used as antigen.
Counter immunoelectrophoresis was performed as described previously8 except that the antigen and antibody wells were 3 mm in diameter and 3 mm apart and 10 ul volumes were employed in each (Fig   (a) ). (Figure (b) ). The slides were incubated at room temperature overnight in a moist chamber.
Results
Serogroups determined by counter immunoelectrophoresis and double diffusion showed 100% correlation with previously determined fluorescent antibody serogroups when 35 strains of L pneumophila were tested (Table) . No cross reactions between serogroups were seen. No reactions were noted when these 35 strains were tested against pooled serogroup 1 to 6 antiserum, or when 132 non-legionella strains were tested against serogroup 1 antiserum. A calorifier deposit known to contain L pneumophila and four lung samples from confirmed cases of Legionnaires' disease were repeatedly negative with all antisera by both counter immunoelectrophoresis and double diffusion.
Discussion
A positive counter immunoelectrophoresis or double diffusion result was denoted by the appearance of a single slightly diffuse, almost central, precipitin line ( Figure) , although one serogroup 3 strain and four serogroup 1 strains occasionally produced negative results when tested. These strains were all positive when repeated. No morphological differences were seen between these strains and others apart from slightly less luxuriant growth and a tendency for the urea extract to be slightly sticky after centrifugation; however, these occasional false negative results mean that all organisms examined by these techniques should be extracted and tested in duplicate in an attempt to eliminate this problem. 
